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FOREWORD 

This Indian Standard (Part 2) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Domestic and Commercial Gas Burning Appliances (Pressure Type) Sectional Committee had been approved 
by the Heavy Mechanical Engineering Division Council. 

Liquefied petroleum gases (LPG) produced and marketed in India generally conform to IS 4576* : 1978 
'Specification for liquefied petroleum gases (first revisionY and designated as Commercial Butane/Propane 
Mixture. LPG is colourless, odourless and being highly inflammable, a malodourant (foul smell) is added to 
detect gas leakage. The gas is twice as heavy as air and can form explosive mixture with air even in very small 
concentrations. 

In view of the above and other safety related properties some simple rules/code need be observed for its safe 
operation/installation. Because the rules are simple, they are neglected. Failure to observe these rules may lead 
to accidents of varying intensity. The use of LPG in individual household has been widely expanding and 
protection of consumers from the hazards arising during installation and operation is of vital interest. 

Leak indicator is a device used for detecting, locating or measuring or combination thereof. This standard 
(Part 2) lays down the requirements of electronically operated gas leak indicator used with LPG burning 
appliances. Mechanically operated gas leak indicators are covered in Part 1 of this standard. 

At present the products covered under this standard shall be certified along with the appliance and individual 
product certification shall be considered later. 

For convenience, this standard has been divided into two sections as follows: 

Section 1 Materials and Construction 

Section 2 Performance and Testing Requirements 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 
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1 SCOPE 

This standard (Part 2) specifies materials, 
construction, performance and testing requirements 
for gas leak detectors of electronic type for use with 
low pressure [2.942 kN/m^ (30 gf/cm^) nominal gas 
inlet pressure] liquefied petroleum gas burning 
appliances. 

2 REFERENCES 

The Indian Standards listed in Annex A are necessary 
adjuncts to this standard. 

SECTION 1 MATERIALS AND 
CONSTRUCTION 

3 MATERIAL 

3.1 Components and parts that may come in contact 
with LPG shall be manufactured from or be treated 
with materials compatible with LPG as well as be 
unaffected by chemical or thermal influences that may 
be encountered in normal use. For guidance some 
appropriate materials are specified in table below but 
other type of materials may be used provided that the 
standards of performances, durability and safety of gas 
leak detectors are not lowered. 

3.2 Typical materials of various parts of the indicator 
are shown below: 



Component 


Material 


Body 


Zinc alloy (see IS 742) 
Aluminium alloy (see IS 617) 


Rubber parts 


LPG resistant rubber 


Plastic parts 


Engineering plastics 


Brass parts 


Free cutting brass (see IS 319) 


Component 


Material 


Springs 


Stainless steel [see IS 4454 (Part 4)] 
Spring steel [see IS 4454 (Part 3)] 
Phosphor bronze (see IS 7608) 


Sheet metal parts Cold rolled steel (see IS 513) 
Brass sheet (^ee IS 316) 



Component Material 

Gears Steel-surface treated for corrosion 

resistance 
Brass (5ee IS 319) 
Engineering plastics 

3.3 All copper and copper alloy parts shall pass the 
mercurous nitrate test (season cracking test) when 
tested according to the method specified in IS 2305 . 

3.4 Non-metallic materials normally in contact with 
the gas shall not swell more than 15 percent of the 
volume after being immersed in pentane or LPG for 
72 hours at room temperature, when tested according 
to Annex D of IS 5116, 

3.5 The material of diaphragm, if provided, shall be 
of synthetic rubber or any other suitable material and 
shall satisfy the requirements given in 3.5.1 to 3.5.5. 

3.5.1 The material shall be free from porosity , pits and 
foreign particles and shall have a smooth, non-tacky 
surface with minimum talc or bloom. 

3.5.2 The material shall not show change of more than 
10 IRHD when subjected to the accelerated ageing 
test described in 3 or 4 of IS 3400 (Part 4). 

3.5.3 The material shall be such that when an 
assembled gas leak indicator is subjected to a pressure 
up to 1 50 kPa (1.5 kgf/cm ) from the side subjected to 
pressure while normal working, the diaphragm shall 
not pull out or burst. 

3.5.4 The material shall be capable of withstanding a 
clamping pressure of 98 kPa (1 kgf/cm ) whereby the 
material itself or the substance with which the fabric 
layer has been impregnated shall not be pressed away, 
flowed away or be bruised or otherwise damaged. 

3.5.5 The material shall after immersion in pentane 
or LPG for 72 hours, meet the requirements given in 
Annex D of IS 9798. After this test, change in hardness 
value from before to after the test shall not exceed 15 
IRHD [see IS 3400 (Part 2)]. 

NOTE — The test at 3.5.1 to 3.5.5 are work batch tests. On initial 
selection of a diaphragm material, it shall also be tested in test 
gas in vapour phase for 72 hours, and shall not show a weight or 
volume change greater than 15 percent. 



1 
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4 CONSTRUCTION AND WORKMANSHIP 

4.1 The construction of all the parts of indicator shall 
be of high standard of workmanship and finish. The 
construction shall ensure durability with leak tight 
joints wherever applicable and shall comply with 6 of 
this standard. 

4.2 All gas carrying joints shall be leak tight and 
resistive to a temperature of 120*^0. 

4.3 Screw threads , if provided shall comply with the 
requirements of IS 554 or IS 2643 (Part 1) or IS 4218 
(Parts 1 to 4). 

4.4 The gas carrying parts of the detectors shall be 
tested with an air pressure of 14,7 1 kPa (approximately 
150 gf^cm ) and shall not show any leakage. 

4.5 All nuts, bolts and fittings having spanner flats 
shall be capable of being tightened or slackened by 
suitable spanner or be readily accessible to an 
adjustable spanner. 

5 GENERAL 

5.1 The indicator shall be so designed that when 
fitted on the LPG burning ^pliance there shall not be 
any obstruction or promision beyond the normal 
protrusion of knobs and other controls of the 
appliance. 

5*2 The gas leak indicator shall have provision for 
fitting to gas rail of gas burning appliances so as to give 
a leak tight and durable joint 

5.3 After fitting the indicator on the gas burning 
appliance, there shall be no change in the normal 
operation of the gas burning appliances and the device 
shall function with the normal pressure available in the 
gas rail. The indicator thus fitted for leak detection 
shall not change any of die existing requirements of 
relevant appliance standards. 

5.4 The gas leak indicator when mounted with the 
appliance shall detect leak from entire low pressure 
installation connected to the appliance. 

5.5 Sesasitivity of Leak Indicator 

The indicator shall be capable of detecting a leak of 
one bubble per 25 seconds when tested according to 
Annex B at a pressure of 2.942 kN/m^ (30 gf/cm^) and 
with the appliance. The indicator shall show 'Leak' 
when the time taken between successive bubbles is 
less than 25 seconds. 

5.6 The sensor of the indicator shall have direct 
contact with LPG available in the gas rail and shall 
gen^ate the background signal = 

5.7 The background signal shall be fed to an alarm 
unit which in turn shall generate visual and/or audible 
warning of a gas leak to the user of the appliance. 



5.8 The alarm unit shall accomodate required 
electronic or elecu ical circuits and may be operated by 
dry cells. 

5.9 Indication 

Tb-e indication shall sba)w the words 'Normal' and 
'Leak* so that the consumer gets instant indication for 
preventive action, 'Normal' and 'Leak' indication 
may also be indicated by green and red colours and/or 
lights respectively. The indication may also be 
indicated by audible alarm. 

5.1G £ach leak indicator shall be supplied with user's 
manual giving all the details for installation, principle 
of working, method of operation for finding the leak 
and the following limitations : 

a; Does not locate the leak, 
Etoes not prevent the leak. 
Does not give audible alarm (if audible alarm 
not provided), 

Does not indicate leak when the appliance is in 
operation, and 

"(30 



b) 

c) 

d) 



e) 



Calibration at a pressure of 2.942 kN/m 
gf/cm^). 



SECTION 2 PERFORMANGE AND TESTING 
REQUIREMENTS 

6 GAS SOUNDNESS 

6.1 Tiie indicators v/b*erever applicable shall be tested 
for gas soundness at the room temperature by the 
following m.ediod. The indicator to be tested shall be 
subjected to an air pressure of 14,71 kN/m^ 
(approxim.ately 150 gf/cm^) with the bubble leak 
indicator (see Fig. 9 of IS 51 16) in the air supply line. 
Examine the bubble indicator for the successive 
bubbles. The time taken between successive bubbles 
shall be not less than one minute. 

6.1.1 Resistance to High Temperature 

The gas leak indicator is exposed to a temperature 
of 120*'C for a minimum period of 30 minutes for the 
complete unit to attain this temperature. It is then 
removed and left exposed to the atmosphere until the 
assembly returns to ambient conditions, after which it 
is tested according to 6.1. 

6.1.2 Resistance to Low Temperature 

The gas leak indicator is exposed to a tem.perature 
of -20°C for a minimum period of 30 miniates for the 
indicator to attain this temperature. It is then removed 
and left exposed to the atmosphere until the assembly 
returns to ambient conditions, after which it is tested 
according to 6.1. 

7 SURFACE TEMPERATURES 

The indicator when fitted with the appliance shall be 
fitted at a place where the temperature does not reach 
120°C during normal working conditions. 
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8 CYCLE TEST (ENDURANCE TEST) 

8.1 When assessing a new design, a type approval test 
in the form of a ON-OFF cycle test of the gas leak 
indicator shall be carried out. For the purpose of this 
standfu-d one cycle means pressurizing the indicator 
to 2.942 kNW (30 gf/cm^) and releasing. A fully 
assembled gas leak indicator unit shall stand a 
minimum of 100 000 cycles. After this, indicator shall 
meet the requirements of 6.1. 



8.2 For batch acceptance tests, the number of cycles 
shall be 20 000. 



8.3 The purpose of the test is to evaluate the quality 
of various flexibles such as diaphragm and spring, 
vis-a-vis retention of critical properties relevant to 
function, resistance to deformation/degradation, loss 
of flexibility under condition of flexing and unflexing. 
This test does not purport to check any mechanical 
requirements of the construction/ assembly and shall 
not be taken as representative of actual service 
conditions and could introduce improper parameters 
of assessment of non-flexibles. The test should relate 
only to the flexibles referred to above. 



9 TESTING OF THE INDICATOR 

Each leakage indicator shall be tested for its 
calibration and sensitivity according to 5.5 by creating 
a known leak by suitable method. 

10 MARKING 

10.1 Indicator shall be clearly and permanently 
marked with the following: 

a) Manufacturer's name, initials or registered 
trade-mark; 

b) Number of this standard; 

c) The words Tor use with liquefied petroleum 
. gases at 2.942 kN/m^ (30 gf/cvnT) nominal 

pressure' and 

d) Any other markings agreed to between the 
purchaser and the manufacturer* 

10.2 BIS Certification Marking 

The leak indicators may also be marked with the 
Standard Mark. 

10.2.1 The use of the Standard Mark is governed by 
the provisions of Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the license for 
the use of Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 
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ANNEX A 

(Clause 2) 
LIST OF REFERRED INDIAN STANDARDS 



IS No. 


Title 


319:1989 


Free cutting brass bars, rods and 




sections — Specification (fourth 




revision) 


513 : 1994 


Cold-rolled low carbon steel sheets 




and strips (fourth revision) 


554 : 1985 


Dimensions for pipe threads where 




pressure tight joints are required on 




threads (third revision) 


617 : 1994 


Aluminium and aluminium alloys. 




ingots and castings for general en- 




gineering purposes (third revision) 


742 : 1981 


Zinc base alloy die castings (second 




revision) 


2305 : 1988 


Method for mercurous nitrate test 




for copper and copper alloys (first 




revision) 


2643 


Dimensions for pipe threads for fas- 




tening purposes 


(Parti): 1975 


Part 1 Basic profile and dimensions 




(first revision) 



IS No. 
3168:1981 

3400 (In Parts) 



4218 
(Parts 1 to 4) : 
1976 

4454 

(Part 3): 1975 

(Part4):1975 



5116:1996 



7608 : 1987 



9798 : 1995 



Title 

Brass strip and foil for deep drawing 

(first revision) 

Method of test for vulcanized 

rubbers 

ISO metric screw, threads 



Steel wires for cold formed springs 

Part 3 Oil hardened and tempered 
steel wires — Alloyed (first revision) 

Stainless spring steel wire for 
normal corrosion resistance (first 
revision). 

Domestic and commercial equip- 
ment for use with LPG — General 
requirements (third revision) 

Phosphor bronze wire for general en-^ 
gineering purposes (first revision) 

Low pressure regulators for use 
with LPG mixtures — Specification 
(first revision) 



ANNEX B 

( Clause 5.5 ) 
METHOD OF TEST FOR SENSITIVITY OF LEAK INDICATOR 



B-1 Procedure 



B-1.1 Subject the appliance to be tested to an LPG 
supply at a pressure of 2.942 kN/m^ (30 gf/cm^) with 
the bubble leak indicator ( see Fig. 1 ) in the supply 
line. Adjust the time between two successive bubbles 
as 25 seconds by creating an artificial leak through 
needle valve or any device. Then observe the 
indication in the gas leak indicator. 



6mm ID GLASS TUBING 



^Vf 



■t 



*^ 



=30- 



"1 

25mm 



SECTION XX 
Fig. 1 Bubble Leak Indicator 
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